Ski Area Erosion Control Via
Multi-Stakeholder Collaboration
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CAREC: Who are the participants?

Resorts
Northstar-at-Tahoe
Heavenly Mountain Resort
Resort at Squaw Creek
Squaw Valley
Mammoth Mountain
Tahoe Donner XC
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CAREC - past, present and future...
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What is CAREC?

New Conceptual
Framework
Adaptive Management
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Continuous learning and I d Envi tal
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Levels of Involvement Roles, Expectations

Larger group of program

stakeholders
California Alpine Resorts Will be invited to annual or
Environmental Cooperative semi-annual meetings
Key players plus LRWQCB,
Technical Advisory USFS, TRPA, TEAM, etc.

Committee (TAC)

Attend regular meetings

Provide technical and
operational input

Review draft findings,
handbook




Why CAREC?
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Stop thinking about lunch... keep thinking about skiing...




Field Process
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Stabilizing ultra-
steep slopes
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Field Process

« Develop test plot questions
 Select site(s) for test plots
e Pre-treatment monitoring
« Install test plots







Field Process

Develop test plot questions

Select site(s) for test plots
Pre-treatment monitoring

Install test plots

Monitoring for several years




Test Plot Questions

- Seed rates, seed mixes (grass, shrub, forb)

* Seeding vs. planting

« Irrigation vs. no irrigation (frequency, intensity, duration)

« Amendments - wood chips, compost, aged wood chips

» Biosol rates

« Stabilizing steep slopes — tilling, drilling, “poke and wiggle”

« Tilling vs. ripping = recompaction over time, infiltration rates
« Mulch types — wood chips vs. pine needles

» Road design - designing for sediment source control

« Water routing and drainage system design
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Northstar-at-Tahoe
Bearpaw Tilling Depth Test Plots
As-Built Report

Project Locati paw ski run, at-Tahoe, Truckee, CA

Personnel: Kevin Drake (IERS), Lorenzo Warster (IERS), IERS hand crew
Dates: 8/17/05 ~ 8/25/05

Site Description: The test plots are located at Northstar Ski Resort on Bearpaw ski run, just
south of (and parallel to) the Bearpaw lift. The test plots are situated along an area that was
disturbed during the replacement of a waterline. At the time of test plot construction, there was
no remaining vegetation or topsoil along the waterline and the soil was highly compacted.

Problem Statement: Controversy exists regarding which depth to till soil. By tilling to various
depths, we may be able to determine whether one tilling depth provides an advantage when
compared to another in terms of water holding capacity, nutrient availability, runoff, etc.

Research Question:
1. What effect does different tilling depth have on solil infiltration capacity and water holding
capacity?
Does tilling depth affect soil nutrient availability and/or seed
3. How does soil density/compaction change over time when soil is uﬂed to different
depths?

Design: Six test plots were constructed, each 4m x 2m. Plots were individually tilled to one of
three depths — 6", 12" and 18" (see map). All other variables were held constant.

o

Measurables: Penetrometer, rainfall and runoff simulation, plant response, species mix

Soil Samples: Four soll samples were taken from areas around and near the test plots (see map
for specific locations). For each sample, three sub-samples were taken from depths ranging from
0 - 30 cm and then composited. Two control samples (NSBC1 and NSBC2) were taken just above
and below the test plots. These control samples should be considered representative of pre-
treatment soll conditions in the test plot area, Two reference samples were also taken. One
sample (NSBR1) was taken from a well vegetated area that had ~ 4-5" of fungi-covered
woodchips on the ground, just beneath the Bearpaw lift line. The other reference sample
(NSBR2) was taken in a narrow forested area nearby that had no evidence of recent disturbance,

Treatment Description:

= Compost: Northstar compost (produced onsite) was applied to the surface of all plots to a
depth of 3°. Compost was then incorporated into the soil with an excavator during tilling.
This compost had a high percentage of woody material. No samples of Northstar's compost
have been tested for nutrient content this year.

« Tilling: Tilling was done using an excavator with an experienced operator and JERS
personnel on the ground thaddrlg tilling depths reqularly with a cone penetrometer.
Following tilling of all plots, were taken to determine
actual tilling depths. For each plot, penetrometer measurements were taken along four
transects with 7 points each for a total of 28 points per plot.

Table 1: Comparison ofspe:iﬁed tilling depths to mean penetmn‘rew' depths follnwing tilling.

1A 18 16.1 3.82 0.24
1B ! 6 7.7 1.92 0.25
2a | 12 126 2.13 0.17
28 18 16.5 3.19 0.19
3A 6 7.5 1.86 0.25
3B 12 12.3 212 0.17

+ Fertilizer: Biosol organic fertilizer (7-2-3) was hand-cast onto the surface of all plots at a
bulk rate of approximately 2000 |bs/acre then raked into the soil.

+ Seed: A total of 9 Ibs PLS of native grass seed mix was applied to all test plots at a rate of
~180 Ibs/acre. The seed mix consisted of California Brome (Bromus Carinatus, 43.0%), Blue
Wild Rye ( Elyrmus glaveus, 32.4%) and Squirreltall (Elmus efymoides, 21.7%). Following
application, the seed was lightly raked in to the soil using the flat side of a rake,

* Mulch: Approximately 12 cubic yards of pine needle mulch was applied to the plots to an
average depth of 2",

Summary of Daily Activities:

«  August 17®, 2005 — Compost was applied to all plots and raked to a depth of 3", An

was used to compost and till each plot to the specified depth.

+ August 19", 2005 — Large rocks on the surface were removed and used to delineate the test
plots. Biosol (7-2-3) was applied to all plots then raked into the soll, Penetrometer
measurements were then taken to determine the actual depth of tilling attained at each plot
(see Table 1).

+  August 247, 2005 — All plots were seeded and mulched,

= August 25%, 2005 - Pine needle mulch was spread on areas around test plots that were
disturbed during the staging of materials.

Notes: Following tilling of plots 2A and 2B, it was observed that some of the rocks had charcoal
on the surface, suggesting that fire my have burned in this area, Later, small pieces of burned
wood were also found on the surface of the same test plots. This should be considered during
analysis of test plot results.

The excavator operator indicated that took no longer to till to 187 than it did to till to 6. The only
challenge with deeper tilling was that mere rocks were turned up. When possible, rocks were
rolled into nearby depressions or tapped down into the soil using the excavator bucket rather
than being removed, This method was effective at keeping most of the rocks from exceeding 6”
of relief (a primary concern of ski resort management) and was more efficient that removing
rocks individually.




A Soil Sample location

Northstar E)earpaw
Ti"fns Dcpth Tcst ﬁots N\ b Photo point location
KD 8-19-05 — and direction
Test Plot Construction Photos Essi I —

e
‘ !7 Lookout Road

€« dm —>
| A

2

iy
PP7 (top of 3
lift tower)
“@®
s
o)
)
£
k
h
i ¥
e
AR
VYW
R v}
v
v
vy
PPL (top of Lads
lift tower)




Monitoring
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Mulch cover and sediment yield
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Infiltration rate (in/hr)
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Dominant species and soil moisture

Squirreltail Blue Wil dr&é
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Low High
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Sediment Source Control Handbook

2008 Final Handbook

2005 Draft Handbook (still a work in progress)

The California Alpine Resort Environmental Cooperative

presents

THE SeDIMENT Source CoNTROL HANDBOOK D m——

PRELIMINARY VERSION — ArriL 2005
PART I: Guiding Principles

Part I Table of Contents
Introduction

Section I: Planning
Section 11: Implementation

Seetion I11: Monitoring

PART II: Technical Notes I

Part II Table of Contents
Introduction

PART III: Literature Review

Part 111 Table of Contents
Introduction
Seetion I: Erosion - Key Concepts

Section I1: Variables that Influence Erosion Rates

Section III: Tt for Sedi Source Contrel
g
WRriTTEN BY MicHAEL HogAN,
INTEGRATED ENVIRONMENTAL RESTORATION SERVICES
For THE SiErrA Business CounciL
The Sediment Source Contrel Handbook & June 2008 2

IN COOPERATION WITH
THe LaHONTAN REcioNAL WATER QuALITY ConTrROL BoARD




» Lack of agency coordination

Barriers in e Poor communication at

implementing implementation sites
NPS pollution . e .
controls & e Short period of monitoring

measuring funding

associated  Reactive regulation = frustration,

poor communication &
dystunctional relationships

improvements

SIERRA BUSINES UNCIL




Keys to success

()

» Get ALL the players at "
the table in the Articulate
. . M:an.agement
beginning. Goals and
DhjEEﬁ?ES A Identl
' | Knowns and

» Monitor s
J and Revise Unknowns/
o © / Gather Info
» Be flexible & proactive...
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Strateg'i es

adaptive management |

* Monitor
* Monitor! -
| Evaluation

Research

| mp lement




Thank you!
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